PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 07-235207 
(43)Date of publication of application : 05.09.1 995 


(5 Dint CI. 


F21V 8/00 




G02B 6/00 






G02F 1/1335 




(21) Application number 

(22) Date of filing : 


: 06-022347 (71)Applicant : COPAL CO LTD 
21.02.1994 (72)Inventor : SEKINE MITSUHARU 





(54) BACK LIGHT 
(57)Abstract: 

PURPOSE: To thin a back light and prevent light 
leakage by making the opening width of a reflecting 
cover almost the same with the thickness of a light 
diffusing plate end face, in a structure wherein light is 
made incident from the side face of the diffusing plate 
having a reflecting face on its bottom and radiated 
out of the face opposite to the reflecting face. 
CONSTITUTION: LED light R emitted out of a LED 
element 4 goes straight or is reflected on a reflecting 
sheet 11 or a reflecting end face 1a to be incident 
upon a diffusing plate 12. The light R is repeatedly 
reflected between the inner face of a radiating face 
18 and a diffusing face 13, which is the bottom of the 
diffusing plate and the light reaches the radiating face 
18 at critical angle or more is radiated to the outside. 
In this case, a gradation pattern is formed in the 
diffusing face 13 due to a large number of projected 
parts formed more densely as the distance from the 
element 4 is larger and the light is diffused and 

reflected efficiently and at the same time the brightness of the light R is made uniform. With 
this structure, since the width X of the opening part of a reflecting cover 1 in the light 
emitting part and the thickness (t) of the diffusing plate 12 are set almost equal to each 
other, the gap between them is eliminated to thin the structure and the light R is prevented 
from leaking outside. 
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[Claim] 

[Claim 1] The back light characterized by to make the board thickness of the 
aforementioned optical diffusion plate component carry out the abbreviation 
correspondence of the distance between the reflectors ****ed by the vertical 
side of the space section formed between reflective coverings and the 
aforementioned side face pars marginalis which are the back light which a 
base is made to carry out ON light of the light of the light source from the 
side face pars marginalis of the optical diffusion plate component which 
comes to have a reflector, and acts as Idemitsu from the reflector of the 
aforementioned optical diffusion plate component, and the field of an 
opposite side 

[Claim 2] The aforementioned reflective covering is a back light given in the 
claim 1 characterized by carrying out the fitting at least of one side to the 
concavity which is equipped with the wrap flange section and formed in the 
side face pars marginalis of the aforementioned optical diffusion plate 
component among the vertical sides of the photogenesis reflective section 
which makes the light from the aforementioned light source reflect in the 
aforementioned optical diffusion plate component side while it is formed in 
the aforementioned board thickness and and the aforementioned 

space section. 
[Detailed description! 
[0001] 

[Field of the Invention] this invention relates to the back light of the liquid- 
crystal-display section which has for example, Light Emitting Diode light 
source. 
[0002] 

[Prior art] Many back lights conventionally used for irradiating the liquid- 
crystal-display section are proposed. For example, as shown in drawing 10 , 
back light 100' is equipped with the Light Emitting Diode element 4, 
reflective covering 1 ! , and the diffusion plate 12. The Light Emitting Diode 
element 4 is fixed to a part of reflective covering V which reflects Light 
Emitting Diode light R while it fixes the Light Emitting Diode element 4 on a 
substrate 5. Reflective covering r is fixed on a substrate 5. Moreover, the 
Light Emitting Diode element 4 is electrically connected to the leadframe 6 
through lead wire 3. As for the Light Emitting Diode light source 4, Light 
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Emitting Diode array of COB, Light Emitting Diode lamp, Light Emitting 
Diode chip lamp, etc. are used. The outgoing radiation of the Light Emitting 
Diode light R released out of the light source is carried out outside, reflecting 
between the reflective sheet 11 of the diffusion plate 12, and the diffusing 
surfaces 13. Thus, the diffusion plate 12 functions as surface light source. 
Moreover, they are ****** of the conventional back light, and the back light 
of a configuration larger than board thickness t' of a diffusion plate. 
[0003] 

[Object of the Invention] however, the back light whose minimum about 
[ 1.5mm piece ] is threshold value, and is also about 0.8mm of ****s with 
many present demands when ******, Light Emitting Diode chip, COB array, 
etc. as a back light are used in the conventional example constituted as 
mentioned above — ** if carried out, there was a fault of not being suitable 
[0004] Moreover, the conventional back light was that to which the opening 
width of face of photogenesis section reflective covering is widely constituted, 
and an opening cannot but exist between the reflective end face of 
photogenesis section reflective covering, and the end face (outgoing-radiation 
side 18) of the diffusion plate 12. For this reason, the leakage of light could 
not be prevented but there was a problem that futility arose in the amount of 
Light Emitting Diode photogenesis. Therefore, it is offering the high back 
light of the optical transmission efficiency which prevents the leakage of the 
light which the back light of this invention was made in view of the above- 
mentioned situation, the place made into the purpose made the total ** 
thinner, could be miniaturized, and emitted light. 
[0005] 

[The means for solving a technical problem] In order to solve an above- 
mentioned technical probrem and to attain the purpose, the back light of this 
invention It is the back light which a base is made to carry out ON light of 
the light of the light source from the side face pars marginalis of the optical 
diffusion plate component which comes to have a reflector, and acts as 
Idemitsu from the reflector of the aforementioned optical diffusion plate 
component, and the field of an opposite side. It is characterized by making 
the board thickness of the aforementioned optical diffusion plate component 
carry out the abbreviation correspondence of the distance between the 
reflectors ****ed by the vertical side of the space section formed between 
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reflective coverings and the aforementioned side face pars marginalis 
holding the aforementioned light source. 

[0006] Moreover, preferably, the aforementioned reflective covering is 
characterized by carrying out the fitting at least of one side to the concavity 
which is equipped with the wrap flange section and formed in the side face 
pars marginalis of the aforementioned optical diffusion plate component 
among the vertical sides of the photogenesis reflective section which makes 
the light from the aforementioned light source reflect in the aforementioned 
optical diffusion plate component side, and the aforementioned space section 
while it is formed in the aforementioned board thickness and ******. 
[0007] 

[Operation] As mentioned above, since the back light concerning this 
invention is constituted, by making equivalent opening width of face of 
reflective covering, and thickness of the end face of a diffusion plate, it 
makes the total ** thinner, can be miniaturized and can offer the high back 
light of the optical transmission efficiency which prevents the leakage of the 
light which emitted light. 
[0008] 

[Example] With reference to an attached drawing, it explains in detail about 
the example of this invention below. Drawing 1 is the external view of the 
back light of this example. Moreover, drawing 2 is the plan of the status that 
drawing 1 assembled. Drawing 3 is the perspective diagram showing the 
configuration of a diffusion plate and a reflective sheet. Drawing 4 is the 
front view of the photogenesis section reflective covering 1 of drawing 1 . 
Drawing 5 is the plan of drawing 4 . Drawing 6 is the side elevation of the 
photogenesis section reflective covering 1. Hereafter, with reference to 
drawing 6 , the configuration of the back light of this example is explained 
from drawing 1 . A back light 100 carries out the fitting of the photogenesis 
section reflective covering 1 and the diffusion plate 12, as shown in drawing 
1 , and the appearance is constituted. In case it assembles, both are fixed by 
carrying out the fitting of the height for fixation 15 ****ed by both the lateral 
portions 9 of the photogenesis section reflective covering 1, and the concavity 
16 prepared in the diffusion plate 12. Moreover, the flange section 14 
projected from the lateral portion 9 on both sides is formed in the upper part 
of the reflective covering 1, and it this **s to the diffusion plate 12 so that the 
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reflective covering 1 may not fall out caudad by this flange section 14. 
Moreover, a back light 100 is equipped with the reflective sheet 11 (refer to 
drawing 3 ), the photogenesis section reflective covering 1 which fixes the 
Light Emitting Diode element 4, the leadframe 6 which mounts the Light 
Emitting Diode element 4 and which is both electrically connected through 
lead wire 3, and the diffusion plate 12 which reflects Light Emitting Diode 
light and is diffused (refer to drawing 4 ). Moreover, a back light 100 is a back 
light equipped with two light Emitting Diode elements 4. The photogenesis 
section reflective covering 1 is constituted by photogenesis side lb which 
fixes reflective section end-face la, the lateral portion 9, and the Light 
Emitting Diode element 4 and the leadframe tee 8, and the lens 2 which 
passes the light which emitted light from the Light Emitting Diode element 
4. A lens 2 is a concave lens to the Light Emitting Diode element 4. The 
photogenesis section reflective covering 1 is manufactured by PBT in which 
the glass material was mixed. Moreover, the reflective covering 1 is 
constituted so that Light Emitting Diode light can be reflected by reflective 
end-face la and photogenesis side lb. Moreover, the leadframe 6 intervenes 
between the photogenesis section reflective covering 1 and the reflective 
sheet 11, and the leadframe which fixes the Light Emitting Diode element 4, 
and the leadframe which connects a light emitting device 4 electrically 
through lead wire 3 are soldered and (refer to drawing 7 and drawing 8 ) 
connected to the external substrate 5, respectively. Preferably, the leadframe 
6 consists of a flexible material, and it is prepared so that it may mention 
later and may be bent. It is attached in the top of the reflective sheet 11, and 
the diffusion plate 12 is formed in the site which counters opening of the 
photogenesis section reflective covering 1. As shown in drawing 3 , the 
diffusion plate 12 equips with the outgoing-radiation side 17 the side face 
pars marginalis 14 as for which Light Emitting Diode light carries out ON 
light, and the top section, and the reflective sheet 11 is attached in the base 
section. Moreover, the diffusion plate 12 has a certain amount of thickness t, 
and it diffuses Light Emitting Diode light effectively by forming a light guide 
line between the outgoing-radiation side 18 and the reflective sheet 11, and it 
is constituted so that it may act as reflective Idemitsu. It is formed so that it 
may become dense as many heightss keep away from the side near the Light 
Emitting Diode element 4, and the so-called gradation pattern by the heights 
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is formed, and the diffusing surface 13 of the base section of the diffusion 
plate 12 is made as [ perform / efficiently / a diffusion and reflex of Light 
Emitting Diode light ]. Moreover, the reflective sheet 11 is a material which 
has flexibility, and is formed in the diffusion plate 12 and this area. And as 
shown in drawing 1 , after fixing the reflective covering 1 to the diffusion 
plate 12, adhesion fixation of the reflective sheet 11 is carried out by 
adhesives C at the rear face of the diffusion plate 12. In addition, one field S 
of the reflective sheet 11 forms the reflector which has a high reflection 
factor. 

[0009] Moreover, as shown in drawing 9 mentioned later, width-of-face X of 
opening (fraction between reflective section end-face la and the reflective 
sheet 11) of the photogenesis section reflective covering 1 and thickness t of 
the diffusion plate 12 are set up so that it may become equivalent. In 
drawing 5 , between two Light Emitting Diode elements 4, while ****** 10 
****ed from the reflective covering 1 is formed and the reflective covering 1 
is reinforced, after Light Emitting Diode light from two Light Emitting Diode 
elements 4 passes a lens 2, it is prepared so that it may reflect in the side 
face edge 17 orientation of a light guide plate 12 and it may act as Idemitsu 
efficiently. The above is the whole back light configuration of this example. 
[0010] Next, with reference to drawing 6 , the erector of the back fight of this 
example degree is explained from drawing 4 . The leadframe 6 shown in 
drawing 4 in drawing 6 from drawing 4 is equipped with the leadframe tee 8 
which branches from a leadframe mainframe (un-illustrating) to four. The 
package section in which the Light Emitting Diode element 4 is mounted 
with lead wire 3, and the extension further extended from the edge are 
prepared in the edge of the leadframe tee 8. Photogenesis section reflective 
covering is fabricated by PCB resin by which the glass mentioned above was 
mixed so that this leadframe tee 8 may be included (insert-molding process). 
[0011] Next, as the extension 6 of the leadframe tee 8 is shown in drawing 6 , 
it bends in the orientation of view Y, and it bends so that it may be parallel to 
reflective end-face la and it may project at the tooth back (site with the 
opposite diffusion plate 12) of the reflective covering 1 (terminal area folding 
process). In this status, in four leadframe tees 8, bonding of the Light 
Emitting Diode chip 4 is carried out to the edge of two tees, respectively, and 
bonding of the lead wire 3 is carried out to other two edges (bonding process). 
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[0012] Then, in order to protect the Light Emitting Diode chip 4 and the lead 
wire 3, a potting is carried out, and it is made to harden (potting process). 
Finally, after cutting off the unnecessary fraction of the leadframe tee 8, a 
product check is conducted and it becomes completion of the reflective 
covering 1 of this example (a leadframe end dropping process and inspection 
process). 

[0013] It passes through the above processes and the back light of this 
example is manufactured. Moreover, after fixing the reflective covering 1 and 
the diffusion plate 12, as shown in drawing 7 , the leadframe 6 back projected 
at the terminal area folding process is soldered on the package substrate 5, 
or as shown in drawing 8 , after inserting it in the hole which was able to be 
made in the substrate, it is soldered, and is connected electrically. 
[0014] Next, the optical operation by the back light of this example is 
explained. Drawing 9 is the typical side elevation of the back light of this 
example. In drawing 9 , after going straight on as it is, and carrying out 
incidence to the diffusion plate 12 or reflecting by the reflective sheet 11 or 
reflective end-face la, respectively, incidence of the Light Emitting Diode 
light R which emitted light from the Light Emitting Diode element 4 is 
carried out to the diffusion plate 12. The field which Light Emitting Diode 
light R of the reflective sheet 11 reflects is a reflector which has a high 
reflection factor, as mentioned above. Here, Light Emitting Diode light R by 
which incidence was carried out to the diffusion plate 12 repeats reflex 
between the internal surface of parietal bone of the outgoing-radiation side 
18 of the diffusion plate 12, the diffusion plate 13, or the reflective sheet 11, 
and the inside of the diffusion plate 12 is led to it in the Light Emitting Diode 
element 4 and the orientation of an opposite side. The outgoing radiation of 
the light which arrived at the outgoing-radiation side 18 by the middle above 
the critical angle is carried out from the outgoing-radiation side 18 outside. 
In the process, the light which reached the irregular reflection section which 
consists of a heights prepared in the diffusing surface 13 is reflected 
irregularly there to the outgoing-radiation side 18 side. Therefore, without 
only the fraction near the Light Emitting Diode element becoming bright 
since it is made so dense that it keeps away to the light Emitting Diode 
element 4 and an opposite side, this heights is formed so that Light Emitting 
Diode light may become uniform at the outgoing-radiation side 18 side. 
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[0015] (Effect of an example) As mentioned above, width-of-face X of opening 
of the reflective covering 1 is processed into board thickness t and the EQC of 
the diffusion plate 12, the opening produced between the diffusion plate 12 
and the photogenesis section reflective covering 1 by assembling the 
reflective sheet 11 as a base is lost, and the leak by the exterior of Light 
Emitting Diode light R can be prevented. 

[0016] Moreover, since leakage can be prevented, the variation in the 
brightness of the light by which an outgoing radiation is carried out from the 
outgoing-radiation side 18 can be prevented. Moreover, since the lower frame 
section of reflective covering is removed, it fixes to the reflective sheet 11 
directly and width of face of opening and board thickness of a diffusion plate 
are made the same, a miniaturization of a back light is realizable. 
[0017] Moreover, since it is manufactured by the resin insert molding, the 
variation in the process tolerance at the time of mass-producing can be 
suppressed to the minimum. In addition, this invention can apply the above- 
mentioned example to what corrected or deformed in the domain which does 
not deviate from the meaning. For example, although the configuration of 
the back light of the liquid crystal display used for small devices, such as a 
handy terminal and a pager, was explained as intended use of this example, 
there is nothing that is restricted to it of course. Moreover, split-face-izing of 
the diffusing surface cannot be overemphasized by that the **************** 
pattern which is not really limited to the gradation pattern of the salient by 
molding, and prints the dot pattern of white ink and split-face-izing by 
hairline manipulation are good. 
[0018] 

[Effect of the invention] Like an explanation, by making equivalent opening 
width of face of photogenesis section reflective covering, and thickness of the 
end face of a diffusion plate, the total ** is made thinner, and it can 
miniaturize and, according to the back light of this invention, is above 
effective in the ability to offer the high back light of the optical transmission 
efficiency which prevents the leakage of the light which emitted light. 
[An easy explanation of a drawing] 

[ Drawing 1 ] It is the perspective diagram showing the outline of the back 
light of this example. 

[ Drawing 2 ] It is the plan of the back light of this example. 
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[ Drawing 3 ] It is the perspective diagram showing the configuration of a 
diffusion plate and a reflective sheet. 

[ Drawing 4 ] It is the front view of photogenesis section reflective covering. 

[ Drawing 5 ] It is the plan of drawing 4 . 

[ Drawing 6 ] It is the side elevation of drawing 5 . 

[ Drawing 7 ] It is drawing showing an example of the package gestalt when 
mounting the back light of this example in a substrate. 

[ Drawing 8 ] It is drawing showing an example of the package gestalt when 
mounting the back light of this example in a substrate. 

[ Drawing 9 ] It is the side elevation showing the outline of the back light of 
**********, and the principle of operation of light. 

[ Drawing 10 ] It is the side elevation showing the outline of the conventional 
back light, and the principle of operation of light. 
[An explanation of a sign] 

1 Photogenesis Section Reflective Covering 
la Reflective end face 

lb Reflective side face 

2 Lens 

3 Lead Wire 

4 Light Emitting Diode Element 

5 Package Substrate 

6 Leadframe 

8 Leadframe Tee 

9 Reflective Covering Lateral Portion 

10 Reflective Covering ****** 

11 Reflective Sheet 

12 Diffusion Plate 

13 Diffusing Surface 

t Diffusion plate thickness 
R Light from the light source 
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Fig.2 Fi 8- 3 Fig.6 
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